ABSTRACT
Introduction
Acquired Immune Deficiency Syndrome or Acquired Immunodeficiency Syndrome (AIDS) is a disease of the human immune system caused by the human immunodeficiency virus (HIV). The HIV was first recorded in 1981 in gay men in USA. Since then it has spread to a number other countries. Statistics, as provided by UNAIDS and WHO in 2007, show that over 33 million people throughout the world are now with HIV/AIDS causing it to be one of the most devastating diseases mankind has ever faced [1] .
The threat posed by HIV/AIDS to the socio-economic, demographic and medical dimensions continues to increase. Since the first case of HIV/AIDS was identified in 1981, the number of officially reported cases increased to 43,587 by the end of 2000. Within this period, the virus has been identified among people in the entire world and among all socio-demographic groups [8] .
The first case of HIV infection in Papua New Guinea (PNG) was detected in 1987. In 2006, there were about 18,500 confirmed cases by blood test and the best latest estimate, in 2007, of people living with HIV/AIDS in PNG is about 56,175. Estimated AIDS related deaths in PNG so far is 6000 and estimated AIDS orphans areabout 3730. The number of people under Anti-Retroviral Therapy (ART) is about 3000 [7] .
According to the 2009 STI, HIV and AIDS Annual Surveillance Report, issued by the National Department of Health as reported in Papua New Guinea: National HIV and AIDS Strategy, 2011-15, (pp. 15-19) , in December 2009 [8] , the total number of people living with HIV in PNG was estimated to be 34,100 (31,000 adults aged 15 or more and 3100 children and adolescents). This was equivalent to a national prevalence of 0.9% in the 15 to 45 age group. It was estimated that approximately 3200 people were infected with HIV in 2009, while around 1300 people were estimated to have died from AIDS in the same year. To the end of 2009, a cumulative total of 11,520 people were estimated to have died because of HIV-related illness and 5610 children had become orphans, (losing one or both of their parents), as a result of the epidemic.
Based on the 2010 estimates and projections, the period of the most rapid increase in new HIV infections was between 1999 and 2005. Since 2006, there has been a continued upward trend in national prevalence, but at a less rapid rate. It is estimated that the national HIV prevalence among adults will be 1.0% in 2015. The HIV epidemic has not followed the same pattern in all four regions of PNG. Estimates of adult prevalence were developed for the four PNG regions: Highlands: adult prevalence was estimated to be 1.02% in 2009, with indications that a plateau may have been reached. Southern: adult prevalence was estimated to be slightly higher at 1.17%, while the epidemic may also have started to level off. This data is largely derived from the National Capital District and is not indicative of prevalence in other parts of the region. Momase and New Guinea Islands: prevalence is estimated to be substantially lower than in the Highlands and Southern regions, at 0.63% in Momase and 0.61% in New Guinea Islands [10] .
In 2009, 90% of all new case reports of HIV infection were from five provinces, Port Moresby and one large town. This included all Highlands provinces Western Highlands (26.3%), Eastern Highlands (11.2%), Enga (11.0%), Southern Highlands (6.1%), Simbu (5.7%), National Capital District (NCD) (20.7%) and Morobe (9.0%). The breakdown of HIV case reports by region in 2009 was: Highlands Region 60%; Southern Region 26%, including 21% from National Capital District; Momase Region 11%, and New Guinea Islands Region 2%.
From 1987 to 2009, females accounted for 56% of all reported cases of HIV infection (excluding cases where sex was not reported), and males for 43%. The higher number of reports of HIV in females may reflect the nature of the surveillance system, which is heavily reliant on case reports from antenatal centres (ANC), or a genuinely higher prevalence among women. The latter appears to be the more likely explanation as the HIV case detection rate among clients of voluntary counselling and testing (VCT) centres in 2009 was 4.7% in women compared to 3.7% in men.
Under the National Strategic Plan a number of key achievements have been made within this short of span of time. Some of the key achievements are: approval of PNG's first National HIV Prevention Strategy; significant progress in mainstreaming HIV prevention in the key government sectors of education, law and justice, and transport; 100% of schools provided life skills based HIV and AIDS education in 2009; Rapid roll-out of ART: 75% of people in need of ART on treatment in 2009, compared to 23% in 2006; significant expansion of HIV service delivery through civil society, particularly for care, support and treatment services provided by faith based organizations; increase in the number of condoms distributed by non-government organisations (NGOs) from 3. [11] .
Although knowledge of the pattern of the HIV epidemic in PNG has improved, there is still a lack of quality epidemiological and behavioural data to guide the planning of the national response, particularly prevention programming. Improving the availability and quality of epidemiological and behavioural data so the response can be tailored to the reality of the epidemic is a high priority for the NHS.
This research aimed to examine how well the tertiary students across the country are being informed or ignorant of this dreaded disease, because knowledge is the best tool for prevention of diseases as it has the power to influence change in attitudes and practices. If all tertiary students are better informed on HIV/AIDS, this will enhance the principle of prevention thus greatly helping the nation in combating the epidemic. The fact that tertiary students are at risk of AIDS has important implications for the wellbeing of the nation as a whole, simply because PNG, being a young nation with very few tertiary graduates, is urgently in need of qualified personnel for its development.
The majority of previous studies on HIV/AIDS (in the USA) at tertiary institutions focused on knowledge, awareness and practices of students. All of the studies indicated that students were generally knowledgeable about the causes and modes of transmission of HIV/ AIDS. They were able to specify the activities that constitute high-risk behaviour as well as the best ways to protect themselves from HIV infection [3] . They also tended to recognize HIV/AIDS to be a problem on campus [6] .
A study done in Nigeria, has shown that youths are the most vulnerable to sexually transmitted diseases, including HIV/AIDS, since they are the most sexually active and have been shown to have multiple sex partners and engage in unprotected sex without condoms [4] . The estimated prevalence of HIV among youths, ages 15 -24 in Nigeria was between 4.4% -5.9% for females and from 1.7% -3.3% for males [12] indicating that females were more easily infected than males.
Some studies from the US have shown that tertiary students are not concerned about AIDS and do not perceive themselves to be at risk [2] . But do the tertiary students in PNG have the same attitude and beliefs towards HIV/AIDS? It is critical for the AIDS campaigners to have the relevant information regarding tertiary students' attitudes toward people with AIDS, students' beliefs about AIDS in relationship to themselves, and those risky behaviors students engage in.
Alcohol use and peer pressure were two important factors impacting on the tendency towards casual sex combined with the absence of safe sex practices. Studies also showed that students generally did not consider themselves to be at a serious risk of contracting HIV/ AIDS. This belief is largely a result of students indulging in "othering" the disease, that is the belief that people like drug users, male homosexuals, uneducated people, rural people, black people (in the view of white people) or residential students (in the view of students living at home) are more likely to be infected. Related to this belief is the tendency to stigmatize and avoid those who are known to be HIV-positive [3] . In the absence of an effective treatment or cure for AIDS, a preventive strategy is seemingly the best option that we are left with in preventing the spread of this pandemic. Educational awareness has been one of the most commonly used approaches across the globe. However, there is evidence to suggest that among adolescents and tertiary students an accurate knowledge about AIDS transmission does not necessarily lead to the implementation of safer sexual practices [6] . Health education may be a vital tool that can be used to tackle ignorance, fight prejudice and empower communities to change behavior and even, may be the best way to contain the disease [5] .
This research aimed to document tertiary students' attitudes, beliefs and knowledge of HIV/AIDS. This research could support the implementation of PNG's multi-sectoral National Strategic Plan for HIV and AIDS (NSP). There are existing awareness campaigns by all stakeholders concerned such as the National Government through the establishment of the National AIDS Council Secretariat, Non-Government Organizations (NGOs) such as World Health Organization (WHO) and faith based organizations such as Anglicare, who have one aim and that is to fight this dreadful disease. The findings of this study could better inform them regarding the knowledge and attitudes of educated youth of the country and if needed to reorganize their policies and programmes. It could also serve as a baseline for educators including teachers at all levels of education, peer educators and health professionals at all sectors within the country. This study had the following objectives: a) to document tertiary students' attitudes towards people with AIDS; b) to assess students' level of knowledge about HIV/ AIDS; c) to document students' beliefs about HIV/AIDS; d) to investigate if there is a relationship between some demographic variables such as age, gender, study institution and knowledge about AIDS.
In order to achieve the above objectives this study attempted to answer following research questions: 1) What is the level of knowledge of tertiary students on HIV/AIDS? 2) What is the attitude of tertiary students towards HIV victims?
3) What are beliefs of tertiary students regarding HIV/AIDS? 4) Is there an association between the gender, and study institution of the students and their knowledge about HIV/AIDS?
Methodology

Study Design and Participants
A cross sectional survey conducted was conducted among tertiary students in Papua New Guinea. The participants of this study were 1597 tertiary students: 757 males and 831 females (9 respondents had no mention of gender), from 12 different tertiary institutions across the country (see Table 1 for details).
Instruments
The main mode of gathering information was through a researcher-made questionnaire (refer to 1). Besides some demographic questions such as age, gender, religious affiliation, province of origin, institution of study etc., the questionnaire contained a total of 40 statements, 28 of them relating to knowledge and 6 each to beliefs and attitudes of students. Knowledge was categorized into three levels such as very good (A) a score ranging from 85 to 100, good (B) a score between 75 to 84.99, poor (C) score from 60 to 74.99, and very poor (D) a score of 0 to 59.99. Although originally it was coded with 1, 2, 3 respectively for "Yes", "No", "I do not know", for classification of different levels, the raw score was transformed into a score out of 100. Higher scores indicate better knowledge.
A content analysis of the completed questionnaire was undertaken and a pilot test was conducted among 20 randomly selected first year students in DWU. This was done to ascertain the face validity and comprehensibility in drafting the final questionnaire. The corrected spilthalf reliability of scale is 86, with an alpha coefficient of 91. This also served as a validity check which identified obvious errors that were omitted and ambiguous questions were reformulated. The questionnaires were group administered with prior appointments with respective institutions.
Sampling Method and Procedure
A stratified sampling method was used to collect the data for this study. The stratum was the first year students of every tertiary institution across the country. The proportion of the simple size was about 25% to 30% of the first year students from each tertiary institution.
Formal letters were written to each of the selected in-stitutions to seek approval and assistance from staff and/or lecturers for this study. Upon the receipt of proper response, the researchers travelled to respective institutions to collect the data.
Data Management and Analysis
As soon as all the questionnaires were collected, the responses were coded and analyzed at a DWU computer laboratory using SSPS-15. The main parameter for analysis that was measured between the two categories of students was the different levels of knowledge they had on HIV/AIDS and their attitude towards HIV/AIDS victims. Data was analyzed using descriptive and correlational statistics (t-test, Cross Tabulations, ANOVA, Post
Hoc-Duncan). Table 1 shows the demographic profile of the participants. Table 2 shows the level of knowledge of the participants in four different levels. The level of knowledge was categorized into four levels such as very good (A) a score ranging from 85 to 100, good (B) a score between 75 to 84.99, poor (C) score from 60 to 74.99, and very poor (D) a score of 0 to 59.99. As Figure 1 shows, about 46% of the students have a very good knowledge of HIV/AIDS, about 31% good knowledge, around 19% fall within the category of poor and only around 4% of students have a very poor knowledge.
Results
Profile of the Sample
Level of Knowledge
The level of knowledge was determined by the respondents' answers to 28 statements regarding HIV and AIDS. Given below are the separate answers to each of those statements.
Six statements were meant to examine the attitude of students. Table 3 summarizes the findings on attitude.
Attitudes in Regard to HIV /AIDS
As Table 4 shows, in general the students depict a positive attitude towards those infected with HIV/AIDS. 
Respondents' Beliefs Regarding HIV/AIDS
Six statements with "Yes" (agree), "No" (do not agree), and "I don't know" response categories were used to investigate students' beliefs about AIDS in relationship to themselves. Responses to belief statements were not assigned a point value. Therefore, subjects did not receive a score for their beliefs about AIDS; instead, each statement was assessed individually. Table 5 presents the summary of these findings.
Association between Knowledge and Some Demographic Variables
The fourth objective of this study was to examine whether there is a difference in the knowledge score depending on the demographic variables. Tables 6 and 7 show the knowledge score according to the respondents' province, institutions and religious affiliation.
As Table 8 shows, a one way ANOVA was used to test for knowledge on HIV/AIDS difference among 22 provinces. Knowledge on HIV/AIDS significantly differed across 22 provinces, F(22, 1554) = 1.95, p = .005. Post hoc analyses were performed using the Scheffé tests to identify where differences exist. But the analyses could not identify where the exact difference lies; it could be due to the fact that the difference is moderate.
As the same between the level of knowledge of male and female students. As the graph in Figure 3 shows the males are slightly better informed than their female counterparts.
Association between Beliefs and Knowledge
A one way ANOVA tested ( Figure 3 , gives a graphic picture of the difference. As Table 8 further shows, an analysis on the statement "AIDS is a punishment from God", showed that knowledge on HIV/AIDS significantly differed among the three categories of respondents, F(2, 1586) = 15.53, p = .000. Post hoc analyses were performed using the Duncan test to identify where differences exist. The analyses revealed that the knowledge of respondents with a "No" answer differed significantly from those who answered "Yes" and "Do not Know" (p = .05). Figure 4 gives a graphic picture of the difference.
Discussion
Knowledge Regarding HIV/AIDS
Overall the responses of the students indicate that they are well informed about HIV/AIDS, as Figure 1 shows more than 75% of the students have good to very good knowledge of HIV/AIDS. However, when a specific question was asked, whether men or women were more vulnerable to HIV/AIDS interestingly 44% responded that women were more vulnerable than men, 30% did not agree, while 26% were not sure. This could be due to various factors, such as, first of all, culturally in Papua New Guinea, men view women to be there to serve them and this also extends to satisfying men's sexual needs. Women were socialized to serve men and in many cases, women feel obliged to submit to their husbands' demands for sex. Secondly, when men are drunk, they become aggressive in forcing women to submit to sex. This puts women in a very vulnerable position as very often, they fear being beaten up, or chased out of the house and this could create a scene in the community. Sometimes women submit to their husbands to protect their children. It could also be that women tend to be more concerned about their health to consult clinics and find out about their health status than men, hence, more "women cases" are reported and known compared to men. It is also commonly talked about that women in the sex trade sometimes do not use condoms because the men who pay them demand them not to use condoms and so they are vulnerable to HIV/AIDS infection more than their male counterparts.
There have been reports that condoms are not 100% safe when they are not used appropriately and constantly and therefore do not greatly reduce the risk of transmitting AIDS [13] . In this study, perhaps the most divided opinion (43% each stated "Yes" and "No" and the remaining 14% stated "do not know") was on the statement that "the use of condoms during intercourse greatly reduces the risk of transmitting AIDS". With regard to condom promotion, students were to respond to two separate statements, one positive and the other negative, for instance, about 75% of the students said "Yes" to the statement that "condom promotion does not reduce HIV/AIDS, instead it promotes it", while in another statement, "condom promotion has no real effect on the spread of HIV/AIDS", 46% stated "Yes" and 38% reported "No" and about 16% were not sure about the answer. Does the role of religion affect the result of these findings on condoms? A cross tabulation showed no significant differences in the opinion of 11 religious groups that were part of this study. Furthermore, although no studies were reported, it is widely known that the teachers find it difficult to explain the use and effectiveness of condom as a preventive measure of HIV/AIDS in a classroom setting. Therefore, perhaps the respondents lack a convincing and a scientific presentation on the effectiveness of condoms on the prevention of HIV/AIDS.
When asked if they ever had a blood test for HIV (even if they never had sexual intercourse), only 23% of the students answered that they had a test while about 76% had not tested. Perhaps this is one area where usefulness of this study could find its significance. All the tertiary institutions across the country could make it a matter of priority perhaps during the orientation week for the first year students.
Attitudes of Respondents with Regard to HIV/AIDS
This study has shown that in general the students depict a positive attitude towards those infected with HIV/AIDS. Although the great majority (94%) of the students is afraid of getting the disease, only about 49% say that they prefer to keep away from those infected with the disease. When asked if people with HIV should be separated from the normal community life, 77% disagreed, which may well be considered a very healthy attitude and approach towards the victims. It could also be an indication of the good knowledge on HIV/AIDS. In spite of the various seminars, classes and inputs on HIV/AIDS, more than 59% of the students still think that they have not heard enough about this disease yet. Due to the awareness of HIV/AIDS, if they would be careful in choosing their partner, a vast majority (94%) of students responded "Yes". Although there are clear indications of a rather good knowledge on HIV/AIDS, a lot more can be done and needs to be done, particularly more of educational programs, because about 89% of the respondents, in this study, stated that young people already in high schools should be taught about sex and HIV/AIDS.
Beliefs in Regard to HIV/AIDS
Interestingly, this study has revealed that nearly half of the students at the tertiary level believe that AIDS is a punishment from God (48%) and about 29% are not sure while only about 23% say "No" with certainty. Is there a possibility of the influence of religion in these findings? Although we may never know the real impact of religious influence on the attitude of the people, an ANOVA test has clarified that there is no significant difference F(7,1558) = .557; P = .791, between different religious groups with regard to their belief that the HIV/AIDS is a punishment from God. When asked if they believed whether AIDS was created by someone in a laboratory, only about 9% thought so, 57% did not think so and 34% did not know. Although about 89% think that young people should already be taught about HIV/AIDS in high school, about 52% think that teaching young people about sex and the use of condoms would encourage them to have sex, while 35% disagreed to that view and about 13% were not sure.
Knowledge in Relation to Demographic Variables
Perhaps one of the interesting findings of this study was that male students showed slightly better knowledge of HIV/AIDS than female students. One of the possible reasons could be that there is perhaps more peer education among the boys than the girls and that the males find it comfortable talking and learning about HIV/AIDS more than females who may be a bit shy or uncomfortable to talk about such an issue The researchers expected that there could be a difference in the knowledge level between the institutions because of the nature of a study program such as health sciences or nursing programs, or other health related programs offered in some institutions. But the analysis of data showed a significant difference, and interestingly it was not within any institutions that offered health related programs. It was the University of Vudal that had a significant difference in level of knowledge compared to other institutions. It could be that the students from the Vudal probably had an awareness program in the recent past.
The ANOVA test also showed a moderate difference in the knowledge level of the students between the provinces. However, no significant difference was found on the basis of religious affiliation or occupation of the parents. Perhaps these findings are an indication of the fact that the HIV/AIDS awareness programs, education and information on HIVAIDS are more effectively done at the level of provinces no matter what religious or family background one comes from.
It also appears that the students' attitude towards people infected with the disease is more accepting and compassionate. For example, the majority of the students did not agree with the idea that those infected with HIV+ should be separated from their communities. It is also important to note that more than half of the students do not agree that they would keep away from those infected. Such an attitude should be seen as a very healthy approach and needs to be further encouraged in confronting this pandemic.
When asked if they ever had a blood test for HIV (even if they never had sexual intercourse), about 23% answered that they did get tested for HIV while a majority of the students (75%) had not had any blood test. Perhaps here is an area where the administration of the different tertiary institutions could offer assistance; rightfully motivating students in order to undergo the test and to undergo necessary medication if necessary.
It is also very encouraging to note that a majority of tertiary students have a considerate and compassionate attitude toward those infected with HIV/AIDS. The respondents were asked if those that were infected should be removed from normal community life, most of the student's disagreed with this idea. This could well be due to the correct understanding of the nature and transmission of HIV/AIDS, i.e., there is nothing to be afraid of to live with or to go near the people who are infected.
Overall, the high level of knowledge of tertiary students about the transmission and causes of HIV/AIDS and a considerate and compassionate attitude towards people who are infected, signals, to a large extent, rather positive and healthy attitudes and beliefs regarding HIV/AIDS among the young educated people of Papua New Guinea, and are indeed signs of hope for a better future.
Implications of the Findings
Educators at all levels, be it primary, secondary or tertiary, play crucial roles in disseminating the right knowledge, healthy attitudes and beliefs regarding HIV/AIDS among the young people. Perhaps, the findings of this study could be used as guidelines in the development of an effective curriculum and education programs in educational institutions of at all levels. The following are some of the suggestions:
More than half of the students think they did not have enough information on HIV/AIDS and about 75% think that education on sex, HIV/AIDS should already be given at the high school levels. Therefore, we recommend that new educational strategies and programs regarding sex education and HIV/AIDS should be planned and implemented at all schools throughout PNG, if it is not already begun.
One of the most divided opinions of students in this study was on the effectiveness of use of condoms to prevent the spread HIV/AIDS. We recommend that doctors or other trained health workers be invited to give a more scientific and convincing presentation of the effectiveness of the use of condoms as a preventive measure for HIV/AIDS.
Based on this study's data, less than 25% of the students ever had a blood test; it is recommended that all the tertiary students at the time of their entry into tertiary institution be subjected to a compulsory HIV/AIDS test, which could pave way for preventive measures.
Since the study has also shown that nearly 50% of the tertiary students believe that AIDS is a punishment of God, and this belief tends to affect the basic knowledge on HIV/AIDS, we recommend that educators and health workers be made aware of such a reality and they should be prepared to give a clinical and scientific explanation of the origin of this pandemic.
Since a vast majority of the students have expressed their fears of getting AIDS and that they will be careful in choosing their partners, it is recommended that negotiation skills for discussing sexual behaviours and options with partners be taught in the classroom along with sexual decision-making strategies.
General Conclusions
In the light of above findings we draw the following conclusions:
The research showed that most of the students have a good level of knowledge regarding HIV/AIDS, which is to be taken as a good sign, however, this should not be an excuse to reduce the massive awareness campaigns being conducted throughout the country. If more people are aware of the basic information on the root causes of the disease, they would have informed opinions about sexual behaviors and positive attitudes towards HIV/AIDS victims. The findings also indicate that the tertiary students are aware of the seriousness of the disease and it is the responsibility of the educators to keep the momentum going. Perhaps the most encouraging fact is that students overall show a considerate and compassionate attitude towards those infected. Students also indicate a positive and healthy attitude towards those infected with HIV/AIDS, which could be due to accurate knowledge of this disease. Regardless of the study institution there is no significant difference in the level of knowledge of the students on HIV/AIDS. This perhaps implies almost all the tertiary level institutions have good HIV/AIDS awareness classes or campaigns.
Secondly, since the questionnaire was a "self-report measure" the possibility of bias cannot be ruled out, perhaps a personal interview might give much more in-depth information. Thirdly, there is a possibility of selection bias as only first year students were selected for this study.
Recommendations
It is highly likely that HIV/AIDS will still dominate as one of the main health concerns of the nation for years to come. As education has been found to be one of the most powerful tools to contain this pandemic, educators should take professional and moral responsibility to proactively implement HIV/AIDS education and prevention strategies in their respective institutions. As this study has shown there is a momentum and it is equally the responsibility of educators to keep it going.
The findings of this study clearly indicate that educators must provide more than just accurate information about HIV/AIDS. They must be aware of the differences between men and women's attitudes and behaviours with regard to HIV/AIDS. It is important for future research to focus on: a) the level of knowledge of the staff or other educators on the same issue, in order to ensure that they impart right knowledge and attitude; and b) methods which help students to realistically assess their risk for HIV/AIDS.
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